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MANUFACTURE OF SEMICONDUCTOR DEVICE 

[Claim(s)] 

[Claim 1] The process of the semiconductor device carry out having had the process 
which lays the resin sheet for closure in the letter electrode section forming face of a 
salient of the wafer with which two or more letter electrode sections of a salient were 
formed, the process which carry out the laminating formation of the resin layer which v 
sticks the above-mentioned wafer and the resin sheet for closure, and consists of the 
above-mentioned resin sheet for closure under heating at a wafer, and the process which 
cut the wafer with which the laminating formation of the above-mentioned resin layer 
was carried out in a 

[Claim 2] The process of the semiconductor device according to claim 1 which carries out 
laminating formation of the resin layer which consists of the above-mentioned resin 
sheet for closure so that it may be in the state where the parietal region of the letter 
electrode section of a salient exposed at least the resin layer which sticks the above- 
mentioned wafer and the resin sheet for closure, and consists of the above-mentioned 
resin sheet for closure in the process which carries out laminating formation to the 
wafer at a wafer. 

[Claim 3] The process of a semiconductor device [ equipped with at least one chosen 
from the group which the above-mentioned resin sheet for closure becomes from a 
following property (b) - a (c) ] according to claim 1 or 2. 
(b) Viscosity with a temperature of 100 degrees C is 1 - 1000 Pa-s. 

(b) A 20-degree C modulus of elasticity in tension is 0.5-5000MPa. 

(c) 5 - 300% of 20-degree C **** elongation. 

[Claim 4] The process of a semiconductor device given in any 1 term of the claims 1-3 by 
which the laminating of the mold release sheet is carried out to one side of the above- 
mentioned resin sheet for closure. 

[Claim 5] The process of a semiconductor device given in any 1 term of the claims 1-4 
which are what the above-mentioned resin sheet for closure becomes from the following 
epoxy resin constituent (A). 

(A) The epoxy resin constituent with which the following (a) - (c) component was 
contained and the content rate of the above-mentioned (c) component was set to 90 or 
less % of the weight of the whole epoxy resin constituent (A), 
(a) Epoxy resin. 



(b) Curing agent. 

(c) The minerals bulking agent with which the maximum droplet size was set as 100 
micrometers or less. 

[Claim 6] The process of a semiconductor device given in any 1 term of the claims 1-5 
which the hardening object of the above-mentioned resin layer equips with either [ at 
least ] a following property (d) or a (e). 

(d) Coefficient of linear expansion of 10-100 ppm. 

(e) Modulus-of-elasticity-in-tension 300-15000MPa. 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the process of 
the semiconductor device in compact packages, such as a chip -size package (CSP). 
[0002] 

[Description of the Prior Art] The method of manufacturing a semiconductor device by 
carrying out a resin seal by transfer molding from the former after setting a 
semiconductor chip on the die pad of a leadframe, and the method of manufacturing the 
semiconductor device which is the so-called flip chip package by carrying out the resin 
seal of the crevice between the above-mentioned board and a chip once equipping a 
daughter board with a semiconductor chip are used as a general process. 
[0003] 

[Problem(s) to be Solved by the Invention] however -- the process of the above- 
mentioned semiconductor device - fabrication -- public funds - a large amount of 
investment was needed to the facility of type, infrared reflow (IR reflow) equipment, etc., 
moreover production and supply of a leadframe or a substrate which were doubled with 
the design of a semiconductor chip were needed, and complicated work was needed for 
degrees of change, such as size Moreover, much a process and time were required to 
manufacture one package. 

[0004] this invention was made in view of such a situation, can respond satisfactory also 
to size change etc., and it sets offer of the process of a semiconductor device which can 
manufacture a semiconductor device in a short time as the purpose, without going via a 
complicated process. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
process of the semiconductor device of this invention The process which lays the resin 
sheet for closure in the letter polar-zone forming face of a salient of the wafer with 



which two or more letter polar zone of a salient was formed, and under heating The 
composition of having had the process which carries out laminating formation of the 
resin layer which sticks the above-mentioned wafer and the resin sheet for closure, and 
consists of the above-mentioned resin sheet for closure at a wafer, and the process which 
cuts the wafer with which laminating formation of the above-mentioned resin layer was 
carried out in a predetermined size is taken. 

[0006] That is, this invention prepares the wafer with which two or more letter polar 
zone of a salient was formed, and lays the resin sheet for closure in the letter polar-zone 
forming face of a salient of this wafer. Subsequently, laminating formation of the resin 
layer which sticks the above-mentioned wafer and the resin sheet for closure, and 
becomes a wafer from the above-mentioned resin sheet for closure under heating is 
carried out. And it is the method of manufacturing a semiconductor device, by cutting 
the wafer with which laminating formation of the above-mentioned resin layer was 
carried out at the whole in a predetermined size. Thus, it can manufacture in a short 
time, without going via a complicated process compared with the conventional process 
of producing separately, in order to cut a wafer in a predetermined size, after carrying 
out laminating formation of the resin layer which becomes the whole wafer from the 
resin sheet for closure first. 

[0007] And when **** elongation is the case where it has at least one chosen from the 
group which the above-mentioned resin sheet for closure becomes from the 
aforementioned property (b) - a (c) and a modulus of elasticity in tension is 5 - 300% in 
0.5-5000MPa, it becomes possible to deal with the above-mentioned sheet as a film tape 
of the letter of winding in ordinary temperature. Moreover, a wafer side can be made to 
rival, in case the resin sheet for closure is stuck on the wafer with which two or more 
letter polar zone of a salient was formed, when 0.5-5000MPa or **** elongation is [ the 
viscosity in 5 - 300% or 100 degrees C ] 1 - 1000 Pa-s for a modulus of elasticity in 
tension, without making the above-mentioned polar zone transform. 
[0008] Moreover, when that by which the laminating of the resin sheet for closure was 
carried out to one side of the above-mentioned mold release sheet is used, it becomes 
possible to deal with it as a film tape which made the above-mentioned sheet the letter 
of winding. Moreover, it becomes possible to remove by exfoliating and removing the 
above-mentioned mold release sheet, though the resin of the resin sheet for closure 
adheres to a polar-zone front face temporarily and it remains, after laminating the 
above-mentioned resin sheet for closure to a wafer. 

[0009] Furthermore, when using the above-mentioned epoxy resin constituent (A) as a 
formation material of the above-mentioned resin sheet for closure, an adhesive property 



is good and can acquire the electric flow property stabilized by setting a maximum 
droplet size to 100 micrometers or less. Moreover, viscosity will become high and faults, 
such as an adhesive agent, will produce that to which a minerals bulking agent exceeds 
90 % of the weight in the lamination to a wafer. 

[0010] And when the hardening object of the resin layer which consists of the above- 
mentioned resin sheet for closure is equipped with either [ at least ] the aforementioned 
property (d) or a (e), it becomes securable [ the flow property stabilized in the electric 
flow property after heat-cycle -test evaluation ]. 
[0011] 

[Embodiments of the Invention] Below, this invention is explained in detail based on the 
gestalt of operation. As the semiconductor device obtained by the process of the 
semiconductor device of this invention is shown in drawing 1 , laminating formation of 
the resin layer 3 is carried out at one side of the wafer 1 with which two or more letter 
polar zone 2 of a salient was formed. And a desired semiconductor device is obtained by 
cutting the wafer 1 with which laminating formation of this resin layer 3 was carried 
out in a predetermined size. In addition, in this invention, a wafer means the 
semiconductor of the sheet metal with which the electrode layer was prepared in the 
front face in addition to the above-mentioned letter polar-zone of salient 2. 
[0012] In addition, especially as the quality of the material of two or more above- 
mentioned letter polar zone 2 of a salient, although it does not limit, gold, silver, copper, 
aluminum, nickel, chromium, tin, lead, solder, and these alloys are raised, for example. 
Moreover, especially as a configuration of the above-mentioned letter polar zone 2 of a 
salient, although it does not limit, it is desirable that the polar- zone front face serves as 
a convex configuration. 

[0013] Moreover, especially as the quality of the material of the above-mentioned wafer 
1, it does not limit, and is used from the former, for example, a GaAs wafer, Si wafer, etc, 
are raised. 

[0014] Especially as a resin sheet for closure used as the formation material of the resin 
layer 3 used in the process of the above-mentioned semiconductor device, it does not 
limit and the sheet which consists of various kinds of compounds is raised. 
[0015] As the above-mentioned resin sheet formation material for closure, it is possible 
to use thermosetting resin and thermoplastics, and an epoxy resin constituent can be 
raised as the example, 

[0016] The above-mentioned epoxy resin constituent is obtained using an epoxy resin (a 
component), a curing agent (b component), and a minerals bulking agent (c component), 
and shows a solid-state in ordinary temperature. In addition, the above-mentioned 



ordinary temperature is 20 degrees C. 

[0017] It is desirable that do not limit as the above-mentioned epoxy resin (a 
component) especially if ordinary temperature shows a solid-state, and a well-known 
thing, for example, a biphenyl type epoxy resin, a cresol novolak type epoxy resin, etc. 
are used conventionally, and wettability uses the thing of good hypoviscosity further at 
the time of melting. The epoxy resin of the structure expressed with the following 
general formula (1), a formula (2), and a formula (3) is especially raised from a 
viewpoint that wettability becomes good, concretely preferably. These are independent, 
or are combined two or more sorts and used. Moreover, for the purpose of hypoviscosity - 
izing or wettability improvement, even if it uses together a part of liquefied epoxy resin 
in ordinary temperature to the above-mentioned epoxy resin, it does not interfere. 
[0018] 
[Formula 1] 

[0019] 
[Formula 2] 

[0020] 
[Formula 3] 

[0021] The above-mentioned formula (1) In the epoxy resin of the structure expressed 
with - (3), it is desirable to use the thing of 60-160 degrees C of melting points especially 
by a weight per epoxy equivalent 150 - 230 g/eq, 

[0022] Acid-anhydride system curing agents, such as various phenol resin as the various 
curing agents which do not limit and are usually used especially as a curing agent (b 
component) used with the above-mentioned epoxy resin (a component), for example, a 
phenol system curing agent, and methyl hexahydro phthalic anhydride, are raised, and 
phenol resin is used suitably especially. It is desirable for a phenol novolak etc. to be 
used and to use especially the thing of hypoviscosity as the above-mentioned phenol 
resin. Especially, it is desirable that softening temperature uses [ a hydroxyl 
equivalent ] a thing 80 degrees C or less by 80 - 120 g/eq. More preferably, it is a 
hydroxyl equivalent 90 - 110 g/eq, and is 50-70 degrees C in softening temperature. It is 
hydroxyl equivalents 100-110g / eq especially preferably, and is 55-65 degrees C in 



softening temperature. 

[0023] When phenol resin is used as a curing agent, as for the blending ratio of coal of 
the above-mentioned epoxy resin (a component) and a curing agent (b component), it is 
desirable to set the hydroxyl equivalent in phenol resin as the range of 0.5-1.6 to lEq of 
epoxy groups in an epoxy resin. It is setting it as the range of 0.8-1.2 more preferably. 
[0024] As a minerals bulking agent (c component) used with the above-mentioned a 
component and b component, the various minerals bulking agents used from the former, 
for example, silica powder, a calcium carbonate, a titanium white, etc. are raised. It is 
desirable for spherical silica powder and the letter silica powder of spallation to be used 
preferably, and to use especially spherical fused-silica powder especially. And as the 
above-mentioned minerals bulking agent (c component), it is desirable that a maximum 
droplet size uses a thing 100 micrometers or less, A maximum droplet size is 50 
micrometers or less especially preferably. That is, if a maximum droplet size exceeds 
100 micrometers, it will become difficult for the stable electric flow property to obtain. 
Moreover, it is desirable to use that whose mean particle diameter is 0.2-10 micrometers 
with the above-mentioned maximum droplet size. 

[0025] As for the content rate of the above-mentioned minerals bulking agent (c 
component), it is desirable to set it as 90 or less % of the weight of the range of the whole 
epoxy resin constituent. It is 20 - 90 % of the weight more preferably, and is 55 - 75 % of 
the weight especially preferably. That is, at less than 20 % of the weight, the property of 
a resin layer, especially the coefficient of linear expansion of a hardened material 
become [ the content of a minerals bulking agent (c component) ] large, for this reason, 
the difference of a semiconductor device and the above-mentioned coefficient becomes 
large, and there is a possibility of making a resin layer and a semiconductor device 
generating defects, such as a crack. Moreover, it is because the inclination which the 
resin itself serves as hyperviscosity very much, gets wet in lamination with a wafer, and 
the adhesive agent by shortage etc. generates will be seen if it exceeds 90 % of the 
weight. 

[0026] You may blend suitably coupling agents, such as waxes, such as low stress-ized 
agents, such as silicon compounds (side-chain ethylene GURAIKORU type 
dimethylsiloxane etc.) and aery lonitrile -butadiene rubber, a flame retarder, a 
polyethylene system wax, and carnauba wax, and various silane coupling agents 
(gamma- glycidoxyp ropy ltrimetoxysilane etc.), etc. with the epoxy resin constituent used 
for this invention if needed in addition to the above-mentioned a-c component. 
[0027] As the above-mentioned flame retarder, a bromine-ized epoxy resin etc. is raised 
and fire-resistant assistants, such as 3 oxidization 2 antimony, etc. are used for this. 



[0028] Furthermore, the composite-ized metal hydroxide of the polyhedron 
configuration expressed with the following general formula (4) in addition to the above- 
mentioned flame retarder can be used. That in which the shape of crystal form has a 
polyhedron configuration, and this composite-ized metal hydroxide has the conventional 
hexagon-head board configuration, Or it is not what has the shape of crystal form of the 
monotonous configuration where the so-called thickness is thin like the shape of a scale. 
The composite-ized metal hydroxide which has configurations, such as the shape of 
granular crystal form in which the thing of plate crystal carried out the crystal growth 
in the thickness direction (c shaft orientations), and which it made approximate to it in 
three dimensions and spherically with length and width for example, the crystal growth 
to the thickness direction (c shaft orientations) was large, for example, abbreviation 12 
face piece, abbreviation 8 face piece, and an abbreviation tetrahedron, is said. 
[0029] 
[Formula 4] 

[0030] As M which shows the metallic element in a formula (4), aluminum, Mg, calcium, 
nickel, Co, Sn, Zn, Cu, Fe, Ti, B, etc. are raised about the composite-ized metal 
hydroxide expressed with the above-mentioned general formula (4). 
[0031] Moreover, as Q which shows one metallic element which will accept it among the 
composite-ized metal hydroxide expressed with the above-mentioned general formula 
(4), it is independent, or Fe, Co, nickel, Pd, Cu, Zn, etc. are raised, and two or more sorts 
are chosen collectively, for example. 

[0032] By controlling the various conditions in the manufacturing process of for example, 
a composite-ized metal hydroxide etc., the composite-ized metal hydroxide with which 
the shape of such crystal form has a polyhedron configuration can obtain the 
composite-ized metal hydroxide with which the crystal growth to the thickness direction 
(c shaft orientations) has configurations, such as a desired large polyhedron 
configuration, for example, abbreviation 12 face piece, abbreviation 8 face piece, and an 
abbreviation tetrahedron, with length and width, and usually consists of such mixture. 
[0033] As a concrete example of representation of the composite-ized metal hydroxide 
which has the above-mentioned polyhedron configuration, the hydrate of a magnesium 
oxide and nickel oxide, the hydrate of a magnesium oxide and a zinc oxide, the hydrate 
of a magnesium oxide and a copper oxide, etc. are raised. 

[0034] moreover, the aspect ratio of the composite-ized metal hydroxide which has the 
above-mentioned polyhedron configuration - usually - 1-8 -- desirable -- 1-7 - it is 1-4 



especially preferably An aspect ratio here, it expresses with the ratio of the major axis of 
a composite -ized metal hydroxide, and a minor axis. That is, if an aspect ratio exceeds 8, 
the effect over a viscosity down when the epoxy resin constituent containing this 
composite-ized metal hydroxide fuses will become scarce. 

[0035] The above-mentioned epoxy resin constituent used for this invention is obtained 
as follows, for example. That is, mixed fusion of a component and b component which 
are the above-mentioned resinous principle is carried out, and in the resinous principle 
of this melting state, other additives are blended and it mixes the above-mentioned c 
component and if needed. Then, after adding the catalyst for reactant adjustment and 
considering as a homogeneous system, it accepts on a pallet and is obtained by the 
shape of a sheet-izing [ carrying out press rolling and ] after cooling this. 
[0036] What does not limit and is used as a hardening accelerator from the former 
especially as a catalyst blended for the above-mentioned reactant adjustment is raised. 
For example, triphenyl phosphine, tetrapod phenyl phosphonium tetraphenylborate, 2- 
methyl imidazole, 1, and 8-diazabicyclo (5, 4, 0) undecene-7 grade is raised. 
[0037] About mixture of each above-mentioned component, and the production method 
of a sheet, it does not limit to the above-mentioned method and it is [ in / the above- 
mentioned mixture ] also possible to use a biaxial roll, 3 shaft roll, etc. Moreover, the 
method of carrying out coating of what mixed sheet-izing by roll rolling or the solvent, 
and sheet-izing it also with the production method of the above-mentioned sheet, is also 
possible. Moreover, in the supply gestalt of the above-mentioned epoxy resin constituent, 
it becomes applicable [ the mass-production -method form by the so-called reel TU 
MRU ] by taking a tape-like gestalt. 

[0038] It is desirable to use the epoxy resin constituent of the shape of a sheet equipped 
with tuck nature as the example as a resin sheet for closure which consists of the 
above-mentioned epoxy resin constituent. Moreover, as a size of the above-mentioned 
resin sheet for closure, it is suitably set up with the size (area) of the wafer laid. 
Moreover, the thickness and the weight of the above-mentioned resin sheet for closure 
are suitably set up with the size of the letter polar zone of a salient formed in the wafer. 
For example, 10-200 micrometers of thickness of the resin sheet for closure are usually 
about 10-100 micrometers preferably. 

[0039] And in order to obtain the sheet-like epoxy resin constituent equipped with the 
above-mentioned tuck nature, it is attained by adding rubber components, such as an 
aery lonitrile -butadiene system copolymer, in the epoxy resin constituent. The copolymer 
in the wide sense included as the above-mentioned aery lonitrile -butadiene system 
copolymer not only when the content of an acrylonitrile copolymer (NBR) is 100 % of the 



weight, but when other copolymerization components contain in this NBR is said. As a 
copolymerization component besides the above, hydrogenation aery lonitrile -butadiene 
rubber, an acrylic acid, an acrylic ester, styrene, a methacrylic acid, etc. are raised, for 
example. The acrylic acid and methacrylic acid which are excellent in the adhesive 
property to a metal and plastics are suitable also for inside **. That is, an acrylonitrile- 
butadiene-methacrylic-acid copolymer and an acrylonitrile-butadiene-acrylic-acid 
copolymer are used suitably. Moreover, especially the amount of combination of the 
acrylonitrile in Above NBR has 10 - 50% of the weight of a desirable thing, and 15 - 40% 
of the weight of especially a thing is suitable for it especially. 

[0040] It is desirable to have at least one chosen from the group which consists of a 
following property (b) - a (c) as the above-mentioned resin sheet for closure, 
[0041] (b) Viscosity with a temperature of 100 degrees C is 1 - 1000 Pa-s. 

(b) A 20-degree C modulus of elasticity in tension is 0.5-5000MPa. 

(c) 5 - 300% of 20-degree C **** elongation. 

[0042] In the above-mentioned property (b) - a (c), it is as follows especially preferably, 
(b) Viscosity with a temperature of 100 degrees C is 5 - 500 Pa-s. 

(b) A 20-degree C modulus of elasticity in tension is 50-3000MPa. 

(c) 20 - 200% of 20-degree C **** elongation. 

[0043] In addition, the viscosity of the above-mentioned property (b) is measured as 
follows. That is, the 2g of the above-mentioned resin sheets for closure was weighed 
precisely, and they were fabricated by tableting in the shape of a tablet. And this was 
put in in the pot of a quantity-ized formula flow tester, and it measured, having applied 
the load of 14.715MPa (150kgffl00mm2) (temperature of 100 degrees C). It asked for 
the melt viscosity of a sample from the traverse speed of a piston in case the fused epoxy 
resin constituent passes through the hole (diameter l.OmmxlOmm) of a dice and is 
extruded. 

[0044] And a 20 above-mentioned degrees C modulus of elasticity in tension [a property 
(b)] and 20-degree C **** elongation [a property (c)] are measured as follows. Namely, 
JIS K According to 6900, it measured using the omnipotent tension tester (an autograph, 
Shimadzu Corp. make), 

[0045] That is, while being able to deal with it as a film tape made into the letter of 
winding in ordinary temperature by having at least one chosen from the group which 
the resin sheet for closure becomes from the above-mentioned property (b) - a (c), when 
sticking the above-mentioned sheet on the wafer with which two or more letter polar 
zone of a salient was formed, it becomes possible to stick without making the above- 
mentioned polar zone transform. In addition, in the above-mentioned property (b) - a (c), 



especially a desirable gestalt fills a property (b) and a still more desirable gestalt is a 
gestalt with which a property (b) and a (b) are filled. And the most desirable gestalt is a 
gestalt with which all property (b)s, the (b)s, and (c)s are filled. 

[0046] Below, based on a drawing, order is explained later on about the process of the 
semiconductor device of this invention. 

[0047] That is, first, as shown in drawing 2 , the wafer 1 with which two or more letter 
polar zone 2 of a salient (electrode bump) was formed is prepared. Subsequently, as 
shown in drawing 3 , laminating formation of the resin layer 3 which consists of a resin 
sheet 4 for closure is carried out at the 1st page of a wafer by laying the resin sheet 4 for 
closure and sticking the above-mentioned wafer 1 and the resin sheet 4 for closure on 
letter polar-zone of salient (electrode bump) 2 forming face of this wafer 1 by the heating 
roller 7 continuously (refer to drawing 1 ). In addition, in drawing 1 , although it is in 
the state where the parietal region of the letter polar zone 2 of a salient of the above- 
mentioned wafer 1 was exposed, it does not necessarily limit to the state where the 
parietal region of the letter polar zone 2 of a salient was exposed, and the front face of 
the letter polar zone 2 of a salient should just be in the exposure state. Next, as shown 
in drawing 4 , the desired semiconductor device 5 can be manufactured by cutting the 
wafer 1 with which laminating formation of the above-mentioned resin layer 3 was 
carried out in a predetermined size, 

[0048] As a heating roller 7 used in case the above-mentioned wafer 1 and the resin 
sheet 4 for closure are stuck, the roll which has elasticity, such as a rubber covered roll, 
is used, for example. Furthermore, it is desirable to use the roll with which the roll front 
face was formed at least with the elastic body material which has the mold-release 
characteristic of silicone rubber etc. in consideration of a mold-release characteristic 
with the resin sheet 4 for closure. Or it is desirable to laminate, where the laminating of 
the mold release sheet is carried out to the resin sheet 4 side for closure. Furthermore, 
in order to remove the survival of the resin sheet 4 for closure adhering to the front face 
etc., you may prepare a cleaning blade in the above-mentioned roll. 
[0049] Moreover, in the manufacture method of the above-mentioned semiconductor 
device, it is 60-120 degrees C to set it as the range of 40-160 degrees C in consideration 
of the conditions into which a void cannot go easily with the wettability (adhesive 
property) to the wafer 1 at the time of lamination as heating temperature at the time of 
heating the above-mentioned resin sheet 4 for closure desirable especially preferably. 
And as the heating method, it does not limit to the above-mentioned heating roller 7, 
and the heating method which used the infrared re flow furnace, the dryer, the warm air 
machine, the hot platen, etc. in addition to this is raised. 



[0050] Furthermore, although pressurizing with the above-mentioned heating is 
desirable and it is suitably set up as the pressurization condition with the number of the 
letter polar zone 2 of a salient, the configuration of the polar zone 2, the area of a wafer 
1, etc. in case the above-mentioned wafer 1 and the resin sheet 4 for closure are stuck, it 
is specifically set as the range of 19.62x104 - 294.3x104 Pa (2 - 30 kgtfcm2). 
[0051] As the above-mentioned resin sheet 4 for closure, you may be the sheet which 
consists of a monolayer, and may be the sheet which consists of multilayer structure 
more than two- layer. Furthermore, you may make the thing used as a sheet base 
material contain resin layer 3 formation material. Namely, the resin portion which can 
form the resin layer 3 should just be contained in the sheet structure at least. Moreover, 
the sheet of the two-layer structure where the laminating of the mold release sheet was 
carried out to one side of the resin sheet for closure made of synthetic resin is raised as a 
resin sheet 4 for closure. After a wafer 1 and the mold release sheet 6 form the 
lamination resin layer 3 for the resin sheet 4 for closure by which the laminating was 
carried out as shown in drawing 5 when using the resin sheet 4 for closure with which 
the laminating of the above-mentioned mold release sheet was carried out, it is used so 
that ablation removal only of the mold release sheet 6 may be carried out from the resin 
sheet 4 for closure. Although the laminating of a part of resin layer 3 (portion 
corresponding to the letter polar zone 2 of a salient) which also becomes letter polar- 
zone of salient 2 front faces other than wafer 1 front face from the resin sheet 4 for 
closure is carried out when this mold release sheet 6 sticks the above-mentioned wafer 1 
and the resin sheet 4 for closure in the use of the resin sheet 4 for closure by which the 
laminating was carried out, the mold release sheet 6 above-mentioned front face is 
made to imprint this. And since a part of resin layer 3 is removed from letter polar-zone 
of salient 2 front face with ablation of the mold release sheet 6 while this mold release 
sheet 6 front face had been made to imprint, the parietal region of the letter polar zone 2 
of a salient comes to do so operation of exposing still more clearly. 
[0052] Although it does not limit and various well-known sheets are conventionally used 
especially as the above-mentioned mold release sheet 6, polyethylene, 
polyethylenenaphthalate, polypropylene, a polyethylene terephthalate, the poly methyl 
pentene, a fluororesin film, etc. are raised, for example. 

[0053] Finally as a resin layer 3 by which laminating formation was carried out, it is the 
1st page of the wafer of the semiconductor device obtained as mentioned above with the 
hardening object by the hardening reaction. In addition, the hardening reaction, for 
example, heat hardening, is faced. After carrying out laminating formation of the resin 
layer 3 which consists of the above-mentioned resin sheet 4 for closure at the 1st page of 



a wafer, Before cutting in a predetermined size, heat hardening of the resin layer 3 may 
be carried out, the resin layer 3 before cutting is formed in the shape of a B stage (the 
shape of semi-hardening), and heat hardening of the resin layer 3 may be carried out 
after cutting, and you may form in the shape of a C stage (letter of full hardening). 
[0054] And it is desirable that the hardening object of the resin layer 3 is equipped with 
either [ at least ] a following property (d) or a (e) as a property of the above-mentioned 
resin layer 3. 

(d) Coefficient of linear expansion of 10-100 ppm. 

(e) Modulus-of-elasticity-in-tension 300-15000MPa. 

[0055] In the above-mentioned property (d) - a (e), it is the following range especially 
preferably, respectively. 

(d) Coefficient of linear expansion of 10-50 ppm. 

(e) Modulus-of-elasticity-in-tension 500- lOOOOMPa. 

[0056] In addition, the coefficient of linear expansion of the above-mentioned property 

(d) and the mean coefficient of linear expansion between 40-80 degrees C are measured 
as follows. Namely, a 40-80 above-mentioned degrees C temperature setup serves as a 
field below the glass transition temperature (Tg) of the closure material used for a 
semiconductor device. Open the ends of the hardened material (size : 30mm by 
[ thickness / of 80 micrometers / x] 4mm) used as the measuring object, carry out 
chucking of the predetermined distance interval (15mm), and the fixed load [19.62x10 to 
3 N (2g)] has been added in the **** direction. Change of the length at the time of 
carrying out a temperature up is measured using apparatus for thermomechanical 
analysis (TMA/SS110, SEIKO CORP. make) with 5-degree-C speed for /. And the mean 
coefficient of linear expansion in the above-mentioned 40-80 degrees C is the value 
which **{ed) [the chucking distance interval (mm) in chucking distance interval (mm)- 
40 degree C in 80 degrees C] by [initial chucking distance interval (15mm) x (80- 
degree-C-40 degree C)]. 

[0057] Moreover, the modulus of elasticity in tension of the above-mentioned property 

(e) is measured by the same method as the modulus of elasticity in tension of a previous 
property (b). 

[0058] That is, in the hardening object of the above-mentioned resin layer 3, it is 
because the inclination which the fault the case where coefficient of linear expansion 
exceeds 100 ppm, and whose modulus of elasticity in tension are 300-15000MPa(s) that 
defective continuity occurs after a heat cycle test produces is seen if out of range. Thus, 
the flow property which was stable for example, after heat-cycle-test evaluation by 
having either [ at least ] the above-mentioned property (d) or a (e) is acquired. 



[0059] Furthermore, the above-mentioned resin layer 3 does not limit especially as a 
method of cutting the wafer 1 by which laminating formation was carried out in a 
predetermined size, and a well-known method, for example, a diamond scriber, a laser 
scriber, the blade dicing method, etc. are raised conventionally. 
[0060] Below, this invention is explained in detail based on an example. 
[0061] [Preparation of a wafer] An electrode layer is formed in one side, and it is 2 1cm. 
The letter electrode section of a salient of 300 hits (electrode bump made from solder : a 
diameter [ of 100 micrometers ] x height of 80 micrometers) prepared the wafer 
(diameter of 100mm) formed in the regular intervals of 300 -micrometer pitch. 
[0062] [Production of the resin sheet for closure] Each component which constitutes the 
epoxy resin constituent shown below was supplied in the predetermined methyl-ethyl- 
ketone solvent, the acrylonitrile-butadiene system copolymer further dissolved in the 
methyl ethyl ketone is added, the mixed dissolution was carried out, and this mixed 
solution was applied on the polyethylene - te rep hthalate film (thickness of 75 
micrometers) which carried out mold release processing. Subsequently, the resin sheet 
for closure with a thickness of 70 micrometers was produced on the above-mentioned 
polyethyiene-terep hthalate film by drying the polyethylene-terephthalate film which 
applied the above-mentioned mixed solution at 120 degrees C f and removing the methyl 
ethyl ketone which is a solvent. In addition, for viscosity with a temperature of 100 
degrees C, 526 Pa-s and the modulus of elasticity in tension (20 degrees C) were 
[ 1212MPa(s) and the **** elongation (20 degrees C) of the obtained resin sheet for 
closure ] 182% (the measuring method of each property is indicated previously). 
[0063] 

[An epoxy resin constituent constituent and loadings] 

The epoxy resin expressed with the aforementioned general formula (1) 15 Weight 
section phenol novolak resin (hydroxyl equivalent 105) A 8.3 weight sections 
acrylonitrile-butadiene system copolymer (the 27 % of the weight of the amounts 
[ Acrylonitrile-butadiene-methacrylic-acid copolymer : ] of acrylonitrile combination) 5.9 
weight sections fused silica (24 micrometers of maximum droplet sizes) 45 Weight 
section triphenyl phosphine The 0.5 weight sections [0064] 

[Example 1] As shown in drawing 3 , the above-mentioned resin sheet 4 for closure was 
laid, and the above-mentioned wafer 1 and the resin sheet 4 for closure were 
continuously stuck on letter electrode section of salient 2 forming face of the wafer 1 
with which the above-mentioned letter electrode section 2 of a salient was formed by the 
heating roller 7 [temperature [ of 90 degrees C ] x98.1xl04Pa (10kgtflG0mm2) 
pressurization]. With this roll lamination method, laminating formation of the resin 



layer 3 which consists of a resin sheet 4 for closure was carried out at the 1st page of a 
wafer (refer to drawing 1 ). Next, the above-mentioned resin layer 3 was hardened 
according to the KYUA conditions for 150 degree -Cx 30 minutes. The coefficient of 
linear expansion of the hardening object at this time (resin layer 3) was 40 ppm, and 
moduli of elasticity in tension were 5070MPa(s) (the measuring method of each property 
is indicated previously). After hardening, by removing the polyethylene-terephthalate 
film (not shown) which is the remaining separator and which carried out mold release 
processing from a wafer 1, the resin which had adhered on the electrode section 2 was 
also removed, and the wafer [ finishing / resin layer 3 formation ] which the electrode 
section 2 exposed was produced. Subsequently, as shown in drawing 4 , two or more 
semiconductor devices 5 were manufactured by cutting the wafer 1 with which 
laminating formation of the resin layer 3 which carried out [ above-mentioned ] 
hardening was carried out in a predetermined size (lOmmxlOmm) by dicing. 
[0065] 

[Example 2] It changed into the constituent of the epoxy resin constituent in which the 
formation material of the resin sheet for closure is shown below. Two or more 
semiconductor devices 5 were manufactured like the example 1 except it. In addition, 
for viscosity with a temperature of 100 degrees C, 416 Pa-s and the modulus of elasticity 
in tension (20 degrees C) were [ 909MPa(s) and the **** elongation (20 degrees C) of the 
obtained resin sheet for closure ] 210% (the measuring method of each property is 
indicated previously). Moreover, the coefficient of linear expansion of the hardening 
object of the resin layer which consists of a resin sheet for closure which consists of the 
above-mentioned epoxy resin constituent was 42 ppm, and moduli of elasticity in 
tension were 4680MPa(s) (the measuring method of each property is indicated 
previously). 
[0066] 

[An epoxy resin constituent constituent and loadings] 

The epoxy resin expressed with the aforementioned general formula (3) 15 Weight 
section phenol novolak resin (hydroxyl equivalent 105) A 8.3 weight sections 
acrylonitrile- butadiene system copolymer (the 27 % of the weight of the amounts 
[ Acrylonitrile-butadiene-methacrylic-acid copolymer : ] of acrylonitrile combination) 5.9 
weight sections fused silica (24 micrometers of maximum droplet sizes) 45 Weight 
section triphenyl phosphine The 0.5 weight sections [0067] About the semiconductor 
device manufactured as mentioned above, the manufacture initial stage and the 
continuity test after a heat-resistant shock test (TST) were performed according to the 
method shown below, respectively. Consequently, the thing (inside of 3000 pieces) used 



as defective continuity was counted (one 300 package xlO package = defective continuity 
in 3000 pieces check). The result is shown in the after- mentioned table L 
[0068] [Continuity test] 

** CSP by which packaging was carried out to the measuring method predetermined 
socket of a continuity test was set, and defective continuity was checked. 
[0069] ** After presenting the test of -55 degrees C / 5 minutes - 125 degrees C / 500/5 
cycles using CSP by which the heat-resistant shock test (TST) condition above- 
mentioned packaging was carried out, the continuity test was performed like the above. 
[0070] 
[Table 1] 

[0071] As for examples 1 and 2, as for the result of the above-mentioned table 1, the 
continuity test in an initial stage and the continuity test after TST show that defective 
continuity was not checked at all but the good package was obtained. 
[0072] In the resin sheet for closure used in the above-mentioned example 1, the 
monolayer sheet (sheet made from an epoxy resin constituent) which has not carried out 
the laminating of the ablation sheet (polyethylene-terephthalate film which carried out 
mold release processing) was used. The semiconductor device was manufactured like 
the example 1 except it. Although the continuity test in an initial stage and the 
continuity test after TST were performed like the above about this semiconductor device, 
defective continuity was not checked but the good package was obtained for both 
continuity tests. 
[0073] 

[Effect of the Invention] As mentioned above, this invention prepares the wafer with 
which two or more letter electrode sections of a salient were formed, and lays the resin 
sheet for closure in the letter electrode section forming face of a salient of this wafer. 
Subsequently, under heating, the above-mentioned wafer and the resin sheet for closure 
are stuck, and laminating formation of the resin layer which becomes a wafer from the 
above-mentioned resin sheet for closure so that it may be in the state where it was 
exposed of the parietal region of the letter electrode section of a salient at least is 
carried out. And a semiconductor device is manufactured by cutting the wafer with 
which laminating formation of the above-mentioned resin layer was carried out at the 
whole in a predetermined size. Thus, it can manufacture in a short time, without going 
via a complicated process compared with the conventional process of producing to chip 
each, in order to cut a wafer in a predetermined size, after carrying out laminating 



formation of the resin layer which becomes the whole wafer from the resin sheet for 
closure first 

[0074] And when **** elongation is the case where it has at least one chosen from the 
group which the above-mentioned resin sheet for closure becomes from the 
aforementioned property (b) - a (c) and a modulus of elasticity in tension is 5 - 300% in 
0.5-5000MPa, it becomes possible to deal with the above-mentioned sheet as a film tape 
of the letter of winding in ordinary temperature. Moreover, a wafer side can be made to 
rival, in case the resin sheet for closure is stuck on the wafer with which two or more 
letter electrode sections of a salient were formed, when 0.5-5000MPa or **** elongation 
is [ the viscosity in 5 - 300% or 100 degrees C ] 1 - 1000 Pa-s for a modulus of elasticity in 
tension, without making the above-mentioned electrode section transform. 
[0075] Moreover, it becomes possible to deal with it as a film tape which made the 
above-mentioned sheet the letter of winding by using that by which the laminating of 
the resin sheet for closure was carried out to one side of the above-mentioned mold 
release sheet. Moreover, it becomes possible to remove, in case it exfoliates and the 
above-mentioned mold release sheet is removed, though the resin of a sheet remains in 
an electrode section front face, after laminating the above-mentioned resin sheet for 
closure to a wafer. 

[0076] Furthermore, while the wettability (adhesive property) to the wafer by, 
hypoviscosity-izing of a resin improves by using the above-mentioned epoxy resin 
constituent (A) as a formation material of the above-mentioned resin sheet for closure, it 
becomes possible to make more amounts of minerals bulking agents for lowering 
coefficient of linear expansion contain. 

[0077] And when the hardening object of the resin layer which consists of the above- 
mentioned resin sheet for closure is equipped with either [ at least ] the aforementioned 
property (d) or a (e), it becomes possible to have the flow property stabilized in the 
electric flow property after heat-cycle-test evaluation. 
[Brief Description of the Drawings] 

[Drawing 1] It is the ** type view showing an example of the semiconductor device 
(before cutting) obtained by the process of the semiconductor device of this invention. 
[Drawing 2] It is the ** type view showing the manufacturing process of the 
semiconductor device of this invention. 

[Drawing 3] It is the ** type view showing the manufacturing process of the 
semiconductor device of this invention. 

[Drawing 4] It is the ** type view showing the manufacturing process of the 
semiconductor device of this invention. 



[Drawing 5] It is the ** type view showing an example of the semiconductor device 
(before cutting) with which the mold release sheet was obtained using that by which the 
laminating was carried out to one side of the resin sheet for closure. 
[Description of Notations] 

1 Wafer 

2 Letter Polar Zone of Salient 

3 Resin Layer 

4 Resin Sheet for Closure 

5 Semiconductor Device 

6 Mold Release Sheet 



Abstract: 

PROBLEM TO BE SOLVED: To enable manufacturing of a semiconductor device in a 
short time without going through complicated steps, enabling coping with even about 
size modification or the like without problems. 

SOLUTION: A wafer 1 having a plurality of projected electrodes 2 formed thereon is 
prepared, and a sealing resin sheet 4 is mounted on the electrodes 2 of the wafer 1. Then 
the wafer 1 and sheet 4 are bonded together under heat, to form a resin layer as a 
laminate of the wafer 1 and sheet 4 provided thereon. Then the wafer 1 having the resin 
layer formed on its entire surface is cut into a prescribed size, to thereby manufacture a 
semiconductor device. 



